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mt •%& 'sf ,ins«©t» wfe®a applle-d a« aa 
wBdllmtea d«ft, fimf fowai It t©xt© mft#r treat-
mmt. to tim Me^®m mokmm'b. t© tfce l»r"r«e of the 
following tii««ot«s l^ op-efj, ©©idrate p©tat® 
««ss»-«trlp«4 wra, timaoaflba l^t Wffht 
Sawallaa %mt wmbm&rm, iaportet esbb-ag® wo«i,. «#!©» w&m, 
so«th«ni ttnipi©», satttfeewi to«e% wetwo«i,t aaA 
yellij* mmtf hmr* Az&hmMm* was am-^texl® to "rice 
weeifll •«!•« to tte« lmi«va# of tfe® tmll *«few0» a»i tfe© 
gy««mi®ms# leaf tier. 
Barl»'f #feta.liiea eat!«factory mmtml ®f tte®. 
Colorado • p®tmt® beetle, iexioan h»&m feeetle, emttem tent 
eaterplllar, Mmmpmn mm borer, -m^k red spider alte 
•wttia »8@be«seae- duets. to ovteidiil «@t%ii *«» olalaed 
OB the .red emlder alte. AtobtBseiie wae f^»d to hmwm 
llttl® #ffe@t -m tfee ti^itsii Mf, «ef«r«l 
apMdSj ,aiid tfee fiNteatorose leaf tl«r« 
MlWmmgh ttoe .tave«tlf»tl«« eltet tiidl@«t©d s^® 
laeeetteidel mmtlm for atobenteii#, tlicf aJLe© de»o»« 
strated th&t t&e eoapomd did aot postees «»fft®4eat 
potency to eofflpete w-ttls »ore effloieat' laseetlolde® ©a 
thm fflarl®t» #aly tlte 'dl®eo're:fir and -developaeat bf 
•elfCl:S4Sm, wmh} of the ttse ©f *a®bea«em# as m fr®e«« 
lioa®@. fiiffltgiast for the ©oatrol of thm ret «©ider »tte, a 
s 
•not tef til# af@at8,. k«pt 
tbe eoi®o«M fvmm belag to thm ^mwi^ mw&her 
&f ^m^ml9 &B 
strnteA thmt m^r 100^00© 
.m&hmmmme: fwiigittit if«r®.as#t 1b toert®aa gmm-
1^8«» tartRg til© pert## fr<»' S«pt®»'b®r> lf4f %& MmemhmT^, 
mrnmlt mpm%0€ •90-99,Mil ®f all ' 
etage# ©f %m m§. snittp al-t« sb ,»««# mthmr gp«#a-
tomaj® plisil:#. kmhemmne- is la. mmf p®sp##t« •«». ld»fel 
e©^©tt»'t f®9 tk» @«tr@l &f tMs. »#»%, mrnrnmlm M'gk 
t®3tl.#l.% f©i» tfe» *lt« wt'te l#w »i wmrv Im 
tn-iEisity to 
©rtflaia of 'faa.!-
gatlon ®f applfittf m -pmprlmt&wf f*«t# #©«tat'a-
lag rnB&hmmm^ t© 'tfe# ptp#®. 'ftoi 
steal, was tk#» • ©a t© hm&t t%% vtipm m€ ©aas® wla-
tilljgatlon, mf tb# awtt®^®!.*. ' Aa CH.aa-
ir®lt lf«jJ Mmhmmm fey 
tl3« tti® ®f '<» tott plat©#., fliere feas r»@«iitly 
m, ppit«eiir«- -f^nlgatoF la wteieli tli« 
rnm^mtmmm 1« ffll3i®d witl & e©»l!«-«Ml»l.e ©©i^ oaa-d. •fptl--
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«€ hyaline in thm mttUellmm ©f tlii ®©a-
T®loted urlaajpy •%«%»!t;t. 
Ssltti ®t • al • (1943) th# Im^flitpme &f 
dletftif pTO%«la .©». til#' eff®0t of aE©%«a*«i# in • . 
»tB. Tb» i»f wa# « l^iilst#re€ ©r l^f 1»f €li«©lirtag It 
tn olive oil «t lse#fp©ratliii tfe# s©l»tl©ii l.a the f»t • 
Blxtare. !«»«•% .attiml.t €1.## .!» tm €mf m « a €i«t 
tftlnlng 0,1^ 4t l«*r#!* 'eQeTOfttipatloas,,. 
a*©tMgngm# f«.t t© ratf ©b a I©* p»f#Ui p-r©itt#«€ s 
:^sl:la# atf- i^sR.e»tl«i of li'rw m 
•«©:» or l«pi« ««rkf4 eirrtfe«i|s©i-#%l@ r««tloa# litKJ-
st^erogls &f Ifvtr,- «i4 f'h® 
were not p«wa«:«f,, f@y wMr wiii »-ffi©irt€ fi^ -
the diet tfe# hmpmtlm imime' Muwepp^mm^, t»## 
«fia tlie wmm gimmtlj rm8mm€; 
Utoii attt Wmtrm <lf44> a i^alalst#!*#! mmhmmm 
ilsiolveil te ®11 te-rats %: 
fhe urine of -ft# wmm -©©lleetis# 
lyied In mn to i,©tf>wla# fk# ii#t« l^l© ettsag#.# 
WR&m0m % th$ ^««lcsl in t1m fhty b#lt#wt 
that the vm Irnm^'^W. to 'fe© 1m^ %® 
h^ar«aofeen»®a#., -mA -th® thmn. rspiaiy «xei»«t#a a« *• 
mnvrntlm |j0#«l»y ^ @#fi,3a.f»tl« 
with siilplmrl#'OF flm«iTOaie 
T'li#F#.l« siiple widen## la literataT#. fltno«Mt» 
t 
IfSf, 0©©k ©t Hi him tQ43L,, Biiitfe «t al 194S) tfest 
@®i»talis «i09- mmprnwAm, mBm'&l&ltw thylwtaoms©-
imf, i»im #t imwm m 
•.#9Bcerop:eii.lc tto«. %©ir »# «®ti 1« 
pF©aii©@t tSuttli et mt lt4S, a«.©a a«i-i W'li^ en 
Verf' 3.1 ttl® l»f#wiatioii is 
t@3Ci©ol®gi#al m^tlm of ^m'kmmmm ©a C|.®46to) 
th&% li«i eiEp«®®4 Ma®«lf te ^wlfati#a: 
««its»mtloas ©f «s®b«iii®a« ^rais©!* fer on© te toaa?# 
at « tl»# f#r a total ®f aearlr 'Itewri-,,, a«. w#ll imi 
^•rlng la€ '©aa.taet wttfc %b@ aateriiflL la 
paratlon. 1# #0ol« m ill »€ %W9 
analyses of hl« •«•€ ii-rliit wy 
saiiptoiES ©f iitlwi^. 
i4s«b&tts«ie %» tl» pawat sii%«taiio# of a. «!»• 
#f •son# ®f wfele^ if«». 0©ai«t 
m$. MmStilm fltSiJ state th&t alaost »©»« ©f tlie 
ar«- i>r€pa»€ ff^» • tfe# twt «#»i»€tiig tm 
iWM) It mmS'Wmmrn- me in art* 
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fMM:- mu* mm-mAftm WKmin op ms 
»i® laifiB mmmsm m houseM' hmwm 
Bt#iofidl0al 
In ordir %& m&mp&m tfe# t@3Cl©S%y ©f 
s«v«i%3. ®©ip.'0waa#, it mm dcslraliilfi t© Mf® a. t'e-it im-
•t©t ttet -to aid M Im lai^ « la « «aaiier 
tMt w#iittd mmm & *lata«» In tto® toi®l®0L-
®al ffiateFiai., fist tioa«#fly, wMeli Um& a B^wt lif».eyei« 
and which 1« mlmtlrmtf t# rmmr Si 
©ontrollM -ecwdltlQBS.,.^ fi't« tliei# 
ably and w»s #d®p't#€ »• t&« ia«e@t to If® tt«et ia tM« 
«tady. 
The mmma m m fe®t atictiir® 
fflodlfled mmmtmt fr>m thmt #f lt©fe«f#8-o» tlflB), ffe# 
foraula a#t«iaiy «ad «®.«a W the mritew 1« 
given bel®w. 
#fit« 
iiffilfa »««! 
» y»«»t 
Kidl «x'fcia.«t 
f sp mmtmw 
1 i/S 1¥. 
t/S. 
f # 
ISfS »!., 
m 
ffm-ii# files »iflp0#tteA Ir wall JiiFS ®f 
tM lateral -fooi atxtar®' plmmA Im %hm %iNi«€lag eag«t. 
A aieaimi»«€ fslttn# &t W.m 
rearing p«H» S| imdkm 3mm ffltA 10 i»@h®s la 
i.iiaa#t«r ©©ntmlalnf tkt'wa'Omt @f tm&& *ixtapi'-
given la tbe tmwmlm* 
Wlwim it€alt Hies wmm €e«lrt€,, pwp*® mmm 
tw&m tke'»a.i»l»f to shall@w @.eiitai.ii#» mA b1»®«€ 
t&r • lit «©?«« t»Ft-e€t«f ©sgei- M %• 14 sc 1.# 
Ik one «!€« ©f sseb m eag® *®» gf?o«f«€ 
to « ^a«« plat® wbleli^  seali %8 ^ MM©'re€ t® fii«lll-
tat# #l®«aHif• &m.e ®ai e«f® *«<» ©!©##«. ultM 
ol oth, «0^ «• 'In f®tW; & sl&0f» 'tiwomgU wM.^h fd®€ 
aat i»#©#p.ta#l«s «©mlt te© la#«Ftt€ i»4 
»'6'9'#€ WltiteWt til# ©f 
ftoi siiat fll«« w#r0 fe€ m m »ix%-w» ©©atlsttBg of 
li-alf- tip wmter 'iaiii fenasgnfilsM «ilk, fli# lif|W-lS 
wft.8 pl«©«ll la m iPlA lav#rt«ft ©a * «f filtt-i* p«p#.r 
In m p»tx^ flat#, flils «KPf«,f«««at m» & 
*««lf-.fee4«r* «»€ *« til.® flml# wa# !liiWtJ«€ ly tk® fll#« 
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• • Preriarea th® writer after tte.# J^thod ©f ftfitln llSSd). 
• Pr@i3«rst by -th# »rlt«r ftft«r the mtimS of Afiklns -tt al (1#^), 
11 
. mem witli tilt f®®a 
ai«»o1.*t8g tli#« 111 tfefi mmmslm pwIqt-
to th® ©f til# 1# tli« iagi^€i«at«-, 
fh» Al'SparsloB ©f wattf^lRiolmlblt tsael-
©ffints m mom dttfl-ewlt tm tlie-
iisi^ tav.®8tlfatl«s €©«lg»#t to ettafellsh « w®lf©-Mi p3?©-
e®aar« teatlag, s«€fe, a *»«• groaat as .flE«ly 
a# P©«#1KL® In. m agftt® «©rt«i», tfe«a «tx«€ tl»roitgM,r mttU 
tilt tff iOLfsdfft mml Iftfor# •p.r#p«patloB. ©f tb® f0©a,. S-rffS 
wltfe e0atliim«€ gi4iiftlaf. It ws« ftot ^sslfel# to tk# 
safeitaiie# to the €#g?#« ef aaft ©rrntl® 
rmemlt§ w@r» QhtmlmmM* 
A a@w of tM wat«i*^t,iiS0lMl>l« ©oapcma^s 
wm eV0l"r«a, ©a tfe# fa.@t tbat tli«y m%rm. la 
fhe wa# tisseli'ftd In t^ alBi-
»ii»-fta#«ait if rtl> ©f a«.«t©!i# mqulLm& t© »i«t®ii. tfce 14 
ff«« 0f alfolfit a#A;/asifi ttt tli« fhe ©oatai»«r 
@f ti»««tt€ alfalfa *#1^1 wii« tfe@a all@w#t t& staaa 
mBmlL0i% la tlm se«toa# «fap®mt,«i 
©»pl#t®lf # iVftt>oratl-a» of tfe« mlvmt left- tli« tmAmmt 
Itt m& m tlie f>arttel«® ©f iafalf» aeiil In a 
WQTf- fte« Stat#, of «alsAlvi®l©a. fli« ti^at«l ^alfiafa «#fa 
wa« mm »!»« witfc tlift otfc«F tm€ i&gmmm'tn a® iil>©v® 
li 
of tea ting 
SSSSSSiS' old fly iMrwrnm W9m-
at i«d«» fmm ^.^mmring pm mA plme^A m t&# 
ti^ at«i fmA mlMtmm Im m'BtmmMer MA* .fhe tlib wa« 
mT0r®A witli a »itmare ®f ftn^lf-wQ^tii «®lla bel# la 
m st#ttt rabb«f" hm€. InmsmaiM »• aetlsa #f 
at© mmmmm&s t# i*@latl-ir®ly «!#«, tli® t«#t® mem allow©# 
t© rm f©r ft Tmmm, at tM 6f wfeleli ptrlet tl« mn» 
tmlmer wat 'Oipaa^t an# a ii0.r^talltf a»i«. fw© milli­
liters 'Of tap' w*t®,r »®» ai4«ta tto*oii^ ttia aaslla mvet^ 
•lally mrlmg the t#.it fsnrisA t© ©OMpeasat# la parte. fOF 
©Tanoratloa. ia-pl»f tte® f-€ay t.#stlmf p«:rl©d. tlto St^atei? 
aishfti-' w«v* .kept in, ti«y» ia * r©6« »aliitaitt«€ at a 
twapafatiF® mm Q. 
A,» a F«le|, tte® 10© ,gF«.«. ©f fmM wa« Mvi€®4 
b®tw©tii tw0 St®at®F r®«ultiaf in a i-aaul® «1«® of 
SO ia#«:©t».. 
i®i*®®ii4iig Jillt* All &f tfe® ®oap®waas w©!*® laitiall.y 
»«bj'#0te«l t© sei^aniag t®«t® ta ©rd®.r to s®l®.©t tte»« witls 
fi»«at«fSt toxieltr f®'*»' fai'^ ®!^ a«tail«€ •®»p«ratif'® stullr. 
Sa®1^ of th® 24 ®€ap®«€® was tsstttf at a -eoiieeiitrRtloa of 
2 -gmm^ pBT ICMJ of fm& ©a- at lm»t tw# 
f^lleat'®® of SO l.fise«t8 ®s®li. Coaif»®m€® ®iE:MMti«^ loy 
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fatte II, Calculation dosage-mortaltif mrws #f as©-
"benzene for third Inetar l&rrse ©f 
doiaestlca. 
B©sa## Sanpl® let % t&g ^xpiri- «®lglit~ BmptB 
sr./lOO Slae Mortaji.- dosage cal Ing Co- Pastor 
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Fig. 1. Toxicity of azobenzene to third instar larvae of 
Musca domestica. 
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Fig. 2. Toxicity" of p-aminoazobenzene to third instar larvae 
of Muaca domestica. 
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Fig. 3. Toodcity of aminoazoxylene hydrochloride to third instar larvae 
of Musca domestica. 
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Fi^. 4. Toocicity of azofxybenzene to third instar larvae of 
Musca domestica. 
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Fig. 5. Toxicity of diazoaminobenzene to third instar lairvae of 
Musca domestica. 
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Fig. 6. Toocicity of hydrazine to third instar larvae of 
Musca domestica. 
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Fig. 7. TcKicity of hydrazobonzene to third instar larvae of Musca 
domestica. 
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tratiaf tM i«t#p«i'«at &f th« la8#©t» *©f '^*®.5p, tli«-
if 
tits® wtll -til#' mmth ©f mnh «lt net 
41ff«r a^pi*#ei«My fr@» that la TOs#fe#« with 
»oot%^ar%« 8l*13.aft|' t-2*eat#d *|.tli aE©fe«n«eat »€ wM®te 
mgrnrntm &f It, fM« • 
tteat indicates that mmtm mtlm nf l« a» 
m eont'act tftiectlcldi ttomt any mtlm m9 a tw« 
fl» mllwH&m tts#lf cifetMt#i a0^ 
m  t M  € « j l a g - o f  m «  t ® « t » .  
Itt fe©«« lss©©t8 wltfe a^tSipart#,, 
i[l®«#@tl«a iiliray# riw»itl«€ •©»y«tAl« 
&t l» tl# #1^., %«t mmm «f • %!» t©i:t««iit nas 
#ir»r fltl%ly €t«@®ralW« ta ffet utigat. 'ffe® mil:of 
tii« foregut $s •p&'mmmW.w t© tim• mmfbrnrnm^ ®r 
it.® pmM&tm* mrnrnhrn werm plmuM tm e^tnet 
*lt& fifthly tm tw©' 
ws«fc»t fp@« ®f @iEt«»m]ll.y parti©!®!:,, m& 
«©v«t t© a eag#. 0*er s #f fiay# tfe# ia» 
f#st®€ i»pti©l@-s ©ilftglbf t© t%9 mr&p' "wioll# 
«f tft»«iets ff«d»:a3.ly @^E»g«€ to a y«ll©wl*fe •«%* 
• fM.«aamy a €»®iip#«lt:toa pmm®% ®f 
fim Mmtfmph r#tainM it« ^©®l#i»atlo.a watu tfe« mmpXmtm 
of tM9 »st#i*i-sl mmw* 'S-'fe 
tli« writer's lielief ttet mf fat*#»tafy aetlon ®f ««#*• 
If €m# t© tte® pas#mf« ©f tli® iiat«i?lA 
tli« w-all« &f tim- ©TOP# If thl» "b# tii« e&i#, tim ©««©«»€ 
S3 
1# still «®tlng im til# itidet «ly a« a mmtm&t 
p©ison, %nm9wemh m tls« wall ©f art&r^p^i fit-fNigiit 
t» ®i®iiaf la .ftimettti'# mM psw®dllltf t# tli«t of 
%hm extemsH fe©iy «all^ l-««s 
|t©bf# 
..g»tt of to^iemt %s, ^ 
•f'h# il#tM« ^»%ftl»tion ta tie %l&iw#i •©# p»ts©»0ll 
tii«we%i ®f $uhB%mmm €«p|.vt€ f»a lioi. 
lo.^ wm#' •%##» of tlwtt« 
w«i»« « t# glir# 
th©' watmi*® m& l®#mtl^  ©f ito®# 
l:itf«iiti©a #f t%9mmm that tfet-
y®!!#* pt.^«iit nf tiie f«% fe#tt#s wem m% 
wltb -feet water, ira«- ®«ti«®til3il# wl#li fat aolv-fati* 
fb# of tfefi' »i%at. »%» llftetlf 
hmt them m-m m& mimmttm in tkm fe&t irat«F 
Sxtwt©ti« Qt tfc«. Maifat ani tabiA## 
•irealed both a fift€ * f%Xtm 
#©lor present, 
fr®st*i 'flf Imrvmm w@» f®aiii t» ©satalii feetSi 
e©lubl« m€ faV-TO'l»fel# f mllm sabstan©##* f'ii##® mmm 
nlbtalnafel# reg6rCt#«« ©f wfe®tl*y ms# ®f 
wm fiMt wltli «tte«r ©!?• wftt#f. 
m 
.tli« #f IbQtfc p&lmmeA mm&hm mi 
liii^a# Is- ©# •.« .4eep. «t»«lii€o«s color, mA tli», ©oloring 
•mgmt wl'®i ©tfcgf*'* , 4s0fe«f«i# t» 
lasoliable in watsrt#«%s MMmiM th«% tt It It*-#* 
wit© insoluble i» Ummlmmk tm witm* Wrmm^w tfet 
©0^«at momm mw%m$ it* tma-tit 
tbs' !>•#% w«ll .to' tit« 
tlmm .»€ Wrnrmm (1944) f#w»4 tfcat t» »t« 
b«i2#a« t,g- largely ebang©d .is ttot b©%- ^ 
soluble If^tSrazo c[®rlTatlv# which It elliKla&%ii€ m «a«li 
t-a tM wrlm-®* f ««Rv®rtei. tM -mmmm^, t© 
benzidine for identiflcatl©®. Repeated atteopts bf 
the wf4ter iso ettsfelljife m similar #f #efext#iiiifc-^ 
ti«'ta. 'imm m»% m%tk WMm .«« 
a:«»«rib®a ia til# fr#e«dlHf ®®0tloa, m *«••• 
i€iwi%lfl@a la til# Tm% mmtmw ^xtrmtm #f «a3«pl«« ## 
several hindred tfe® 
©f th® dlaa«»8i@l#f test, b*»,id.dine, it mmsm 
tloa«blif if tfc#. latt«.r &w -p«r««t '^ dra^ •is®isi>0«id« wmm 
premmt:* 
A of roaehe® wm9 txp©-:§«t ts ft iableth«a -i®®.© 
©.f ii-i#b«»««a# i«ad mm^ .tsilf t© s-t®  ^ tfe# 
.tlialaatleai tise lE«il®.giftt f»ii. tte© body, fist »a#i 
-iieseeted at tfc# .#sd @f th# first' day differed ta m 
m 
in internal tmm tti#s® having r®©«ive€ 
lethBl aoses.. ffe#p#iifte-r e©l®p, la the f»t, 
w«%ll ljsr®ly ®ie fmrth. 
F©f tilt first thre® ®ia.y »«ofe«iis®a-® •®j»|r«tals w%m. 
pT9&mt im %li@' m aif • s©»« bilglil 
fellowisli. Rate-rial *a« »©%©€» ''la' tbe «S.««®©tet 
o.» Hi® sixth ^all «€ onljr 
tto# teFlfijt wmlXm mhmtmm wit# m 
dlalAtttisn in «fo« eol©r csf tke *mtil tfet 
ammth day* Oa tli# day wbea tbt ls»t iii«:©«t of 
tM tei?!## wfe» tte'-yell#* m&%eie%9^ vmm gnnm tmm 
tM. mmp mA ttot hmmlTmh eol®p &»€ Fetaf®#t to B©i«a3,.# 
^ ;flii« ©.^eftmeat i»il#iit««: ttet fat boly mmrfm 
m & fm mxmmm toslewf rntil it# i?ei»Vifcl 
by w&j ©f t&e mM %«• 
g r e a t e r , - . o f  H p i p t o i f l .  m i © b « i i - i « » t  i » -
attpibated "te tfe# -gmo-tm *iB« ®f tb# fat 
b®% la til# liwatar®.' ffet« p®*tt tb® ab» 
s#s?ptt0a df a ®f tai;l@#at bt-f©r« tai# 
fbt. @f m m&mtmf fm&t!l0m % tb@ fat 
bo4r i® mm* A a»wb®r lms®@ts a:f« km&m i® wbiiA 
%h» fat bd«y T)iaiwi- aii roi# la tb« »@»iA 
|*igfl«iw©rtfe MiiAl iat-.0tR»f llSSi)' stmt# 
Si 
that tb« fat te©Sy of th® ©©okpomeh. .i«rr»® In m mer&torw 
©apaolty throughout llf». 
The #*tra©tS;'0f tti«.'Iiln%«t'aaid 1*3.-
plg-Man tubules sug;irest that the detoxified material i« 
leaving the insect body through th#s« I» 
mrnitlmg « f#llswts-h ituiA aot Im r©«iil»« 
mm colleeted from th@- Iwait @f the Mtt%ttt .of m m«fflh#r 
©f the nolsoned anl«A«» 
ift sufflmmrf, it !« that m wmtetw.goium© 
d#flTittiir« @f In tfc« l« smrteM t©. 
the ISfiapigl:^«a • for tloir farliif eo«-. 
tlamed @xpostt.r#- to «ater-aoluM« tn-
rlvatlve enter* thji' l3«»#l|r*ph-^r«. r«pl«lf • tfew it on® 
l>« 0%©r®t.«ll ly th# Whm this l«ir«l 
i# reashti'-th# ,«ah«tajae« A.torlied %y thf f&t% 
tl««uei: of ^ laa»gt »€' #t@r«€ ttitr# prnMrng: ®x«r«tloa, 
itatfe aTJ-narently occurs when both tha h#«oly»ph «a€ th# 
fat eells bmre r#a0ti#d th# mrntrnm^tim ^lat for- tli® 
t^xloait or lt« a«t|tl»-ll0 ••i«®oap®ftltl®tt pm^^rntM^m 
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